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SECTION I.-AEROLOGY. 
THE DIURNAL PERIOD O F  THE WIND VELOCITY. 

During 1913 and 1913 Prof. G .  Hellmmn (1) has studied the verti- 
cal change in wind velocity in winds t i p  to moderate dietanres above 
the earth’s surface. Thcse studies have helped tu reach the following 
conclusions conceruing the diurnal periods of t.he velc1cit.y at different 
levels.-c. A., jr. 

When one reviews all the fncts heretofore learned con- 
cerning the diurnal period of tlie wind velocity, supple- 
menting them with those brought out, [in (I)], one comes 
to hold the ricw that the principal wind phenniiicnon of 
the higher levels of the atmosphere demanding esplana- 
tion is the diurnal period. 

In  our re ion of the globe, viz, that of the prevailing 

terized by a nocturnal mashnuiii and a daytime niiniiiiuiii, 
dominates the greater niass of the atmosphere. Through- 
out the year this diurnal period extends domi to the sur- 
face of the ocean; but over the lands it estends only to 
within about 50 nieteis of their surface during the cold 
season aiid to within about 100 meters during the wvltriii 
season, and with weak air morement,e down tmo wit.hiii a 
few meters of the ground. Inversely, that cliuriinl periocl 
of the wind velocity characterized by a daylight masi- 
mum and a nocturnal mininiuni, is restricted to the corre- 
sponding lowermost atniosplieric: layers and in fact is 
found in all the wind districts of the h i d  regions of the 
earth. 

The Espy-Koppen theory, which is tlie most widel 
kiiown, seeks to explain both types of the diurnal perio d - 
icity in the wind velocity by the effect of the ascencliiig 
and descending air cui-renbs thnt develop over the c.onti- 
nents during the day. Thr nsccnding currents we:i.lien the 
higher lying air current8s : the descending currents bring 
down from above more rapidly moving air and thereby 
increase the wind volocity of the lower st,rata. 

Such convection currents me indeed adequate to es- 
lain the processes taking place in the lower air layers. 

ft has, however, long been recognizecl as a fault in this 
theory that the claytime niinimuni in the wind velocity 
which occurs e-reii during the winter :kt  great altitudes, 
could scarcely be due to asc.encling sir currents. To be 
sure, our knowledge of these upper air conditions is aliiiost 
wholly due to observittions at  mountain st.at,ions, thnt is, 
at points on the earth’s surface. d. Prppler’s recent 
effort to use wind-velocity observations nincle hy nieans 
of kites in deducing the periocl for the free-air winds 1in.s 
taught, us, however, thnt, here also the velocity minimum 
seems to occur during the daytime. The conclusion is 
still somewhat uncerhiq, since the aionsureiiients are 
nunwrionlly few and very unec~unlly rlist.ribut,ed nmoiig 
the different hours. On t-lie other hand, the records se- 
cured froni the suniiiiit of the Eiffel Tower (305 meters) 
are cltogether in favor of the conclusion t h t ,  the gcnerd 
character of the diurnal periocl of the wind velocity is the 
same for mountain suiiimits a.s for the upper sbrnt,a of the 
free air (2). 

The writ.er finds that the cause of the diurnal period 
in the air current.s of the iiiaiii portion of the at.niosphere. 
lies in the t,hennd wnve which passes arouiicl the eart.11 
from east t.0 west, every 34 houis: a phenomenon whicli 
has already been pointed out, sometimes in quite differ- 

westerlies, t i e  P diurnal period in the wind velocity, cliarac- 
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ent connections, by Kelvin, Margules, Gold, Moller, and 
ot,liers. In  t,he iiiorning the air of the more easterly 
regions is more strongly heated, thereby the isobaric sur- 
faces in the enst sufl’er elevation so that an overhead 
pressure gradient from east bo west arises. The revail- 
ing west wind nus t  thereby be weakened, while a I; ter the 
t,lieniial wctve has crossed a given locd meridian both the 
c:iuses have the snnie sign and t.lierefore t,cntl to strengthen 
t . 1 ~  wind ve1ocit)y. For R locdity in the Northern Heinis- 
pliere the region of niasiiiiuiii 1ieat.ing aiid the summit of 
the resultant great air wave, lies t,o tmhe southeast in the 
morning, t.o t.lie sout.li at noon, and t.o tlie sout.liwest in t.he 
afternoon, so tlmt the resultant oi t,lie t,wo effective forces 
niust vnry according its the general westerly drift of the 
air of the higher atnios he re  inclines to come from the 

Is this view correct, then i t  may be espected that dis- 
tricts having predominantly enst winds will have a cliur- 
nltl period the opposite of the above, i. e., R daytime 
ni;tsiniuni. We have for some 
h n e  kiiown the reninrl<able fact t,hab on the suiiiiiiits of 
tlie iiiount,ains of the sou them East Indies the diurnal 
periocl of the wind velocity during the dominance of the 
southwest monsoon is similar to that of our own nioun- 
tnins (3)  ; but, that cluring the northeast iiionsoon the 
diurnal period is invert,ed, showing n da time niasinium. 
In these cases then, bot.11 the upper an B the lower strata 
litire tlic snnie hourly changes 111 wind veloc.ity. 

Our hypothesis gives, ;it the sttiiie h i e ,  mi es lanation 
of the fnct that in the port.ion of t,he rogion of t 1 e north- 
east. trades lying over t,he coiitiiient,s (nort,liern Africa, 
iiortlierii South Americaj , there is such a pronounced 
claily period t,o the wind velocity that the wind beconies 
aliiiost stormy soon after noon while in the evening it 
sinks to a coiiiplete calni. 
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THE ASCENT O F  AIR ABOVE ACTIVE VOLCANOES. 

By Dr. KURT WEGENER, Giittingen. 
[Translated from “Gerl3nds Beitrage zilr Gropliysilr,” Leipeig, v. 11,1812, Kl. Mitt. 

p. 13G-139.1 

Besides the dnrniing eruption of glowing or hot lave 
fragments that accompanies a volcanic eruption, there is 
a second phenomenon that often is not less striking in 
external splendor and allmays furnishes an eff ec tive back- 
ground for the former display, and that is the columns of 
steam rising above the crater and frequently sending 
down lightlung, thunder, and rain. 


